Introduction
Although the field of assessment, and especially formative assessment, has received a lot of attention in the last decade, there are still questions about: what the term means to teachers (Dunn & Mulvenon, 2009) , how teachers view the purposes of assessing student learning (Brown, 2003) , and how to design and implement effective formative assessment practices at the classroom level (Black & Wiliam, 1998 : Black, Harrison, Lee, Marshall & Wiliam, 2003 Cowie, 2005; Cowie & Bell 1999) . Seminal works such as that of Black and Wiliam (1998) provide evidence that formative assessments, when well implemented, result in improved learning and motivation. Such findings have led to increased attention being given to formative assessment, or assessment for learning. Assessment for learning can be differentiated from other types of assessment by its purpose, where the "priority is on enhancing rather than measuring learning." (Cowie, 2005, p.137) . Assessment becomes formative when, according to Sadler (1989) judgments about the quality of pupil responses are used to improve pupil learning.
According to Sadler, this means closing the gap between a pupil's actual level of competence and some desired level of competence. Seen this way, formative assessment consists of "all those activities undertaken by teachers, and/or by their students, which provide information to be used as feedback to modify the teaching and learning activities in which they are engaged" (Black & Wiliam, 1998, p.7) . In other words, provision of effective feedback that has the potential of improving learning is the main idea behind the use of formative assessments.
Portfolio assessment is one possible formative assessment strategy although it has received little attention in the formative assessment literature (Klenowski, 2002; Tierney & Charland, 2007) . According to Gronlund and Waugh (2009) , a portfolio is a collection of student work that captures progress in learning with respect to a particular learning domain. In addition, portfolio assessment has the potential of involving students in the formative assessment process through engagement in peer and self -assessment. This means that portfolio assessment can provide the platform for the students to 'talk about' their strengths and weaknesses with their peers as well as to reflect on their own learning. Tierney and Charland (2007) point out that very little research has focused on 'student voices' in assessment, something that is inherent in portfolios. Portfolio use can help students improve their self-assessment skills and thus lead to improvements in other related areas such as communication and problem solving (Klenowski, 2002) . However, the use of portfolios to enhance learning and teaching practice becomes challenging in an education setting that values traditional methods of assessments such as examinations. A system that values quick results in terms of quantifiable outcomes is likely to oppose an expansionist assessment system such as portfolios that values both process and product (Klenowski, 2002) .
Similar challenges have generally been encountered in assessments worldwide. In other words, teachers have traditionally had difficulty in implementing assessment for formative purposes. For example, Black and Wiliam (1998) and Black, Harrison, Lee, Marshal, & Wiliam, (2003) conclude that teacher practises related to classroom assessment are weak. Black and colleagues (2003, p.11) categorized the main problems of everyday practice of assessment in classrooms in the UK and elsewhere that included problems such as a lack of focus effective learning; assessments having a negative impact on student learning and motivation; and, the issue of the managerial role of assessments. A majority of these challenges are somewhat related to teachers, because it is the teachers who design and use assessments at the classroom level.
The current study noted the constraints on the development of effective formative assessment practices (Black et al., 2003) , including portfolios. However, we were guided by Klenowski's (2002) suggestion that despite being in its infancy, portfolio assessment has the power and potential to transform teaching and learning. Realizing the importance of teachers' roles in effective classroom instruction and assessment, in conjunction with the need to provide professional learning opportunities for the practicing teachers, we worked with 12 secondary mathematics teachers over a two -day professional learning workshop that focused on formative assessment in mathematics in general, with particular emphasis on developing portfolio assessment to be used in Year 9 classrooms in Fiji (Hattie, 2003; Haertal, 2013; Kieran, Krainer & Shaughnessy, 2013; Shimizu, 2013) . While the main aim of the larger study was to explore teachers' use of portfolios as a form of assessment in mathematics classrooms, we report on the following specific research questions in this paper: 1.
When provided with support, to what extent do mathematics teachers accept the idea of portfolios as a means of assessment? 2.
To what extent do teachers find workshops support useful for their classroom practise? state of doubt is created or realized, and then the learner makes every effort to resolve the doubt. Reflection is not an activity that happens in a single incident, but something which occurs over time. These three important learning processes are developed and enhanced as learners work towards developing their own portfolio. The theoretical stance of this study is presented next.
Theoretical Orientation
According to Wiliam (2007) , the main actions involved in assessment for learning are: clarifying and sharing learning intentions and success criteria with learners; engineering effective classroom discussions, activities and tasks that elicit evidence of student achievement; providing feedback that moves learner on; activating students as owners of their own learning; and, activating students as instructional resources for one another. The strategies Wiliam offers are in line with the socio ─ cultural learning theory, which places greater emphasis on active student engagement in learning. In a socio-cultural understanding, cognition is seen as "extending out into the world and as being inherently social" (Cobb, 2007, p. 23) . The nature of portfolio assessment fits well with formative assessment strategies proposed by Wiliam (2007) . These ideas, when combined with the learning processes implicit in portfolio assessment identified by Klenowski (2002) , resemble closely the socio-cultural views on learning and assessment. For example, portfolios allow for active involvement of students in terms of selecting the entries for the portfolio and maintaining the portfolio. The inclusion of student self-reflections on entries they have chosen shows how a student learner is developing.
Another important feature of the sociocultural theoretical perspective is the notion of a community of practice. Lave and Wenger (1991) argue that learning takes place when individuals move from reasonably peripheral participation towards a more progressive participation in the practices of communities. This indicates that the notion of a community of practice would have a lot to offer in terms of explaining how an individual (for example, a mathematics teacher) functions within the structural or organisational features of a school and how he or she responds to and accesses opportunities for professional development in shaping his or her instructional practices. Cobb (2007) notes that despite the possibilities of the sociocultural perspectives of learning, mathematics education researchers have not made full use of it. Researchers in the area of educational assessment in general and formative assessment in particular have shown an increasing interest in this theoretical approach. For example, Heritage (2014) argues that the idea of the ZPD requires teachers to work "on the edge of learning" (Heritage, 2014, p. 12) . In other words, teachers must generate and interpret data about the child's ZPD -the level of potential development which the learner is able to move to under the guidance a more knowledgeable person (Heritage, 2014) . This can successfully be done if teachers know what competencies the child currently has and how these can be developed through interactions with knowledgeable others towards a more advanced state of prowess.
The idea of community of practice was important for our study because we proposed a newer form of assessment for mathematics teachers in Fiji -portfolio assessment. Building on Handel and Herrington (2003) and Guskey (2002) , our study was informed by the view that professional development would likely be successful if teachers' beliefs about change are considered and confronted, and teachers are seen as key stakeholders in the research process (Kieren et al., 2013) . Furthermore, we considered that research involving teachers needed to provide them opportunities related to their classroom work (Kieran, Krainer & Shaughnessy, 2013; Shimizu, 2013) . We recognised that teachers will maintain their own agendas in the privacy of their classrooms and the implementation process will be superficial and thus a "waste of energy and resources" (Handel & Herrington, 2003, p.65) if there was a lack of genuine participation and ownership from the teachers. Guskey (2002) argues that improvements in students' learning are one of the motivating factors in teacher change. In other words, teachers will support professional development programs and want to participate in them if they see that a program is likely to increase their knowledge and skills in a way that leads to an increased level of performance in their students as well. Our research was guided by this intention as we engaged 12 secondary mathematics teachers to form communities of practice that would allow them to discuss freely about assessment matters related to Year 9 mathematics.
The Nature of Effective Professional Development
Here we review two large scale professional development interventions: one from the US, and the other from the UK. These were selected because they provided a clear understanding on how teachers could be involved in questioning their current practices on assessment and then challenged to redesign their own assessment practices in order to support student learning.
Webb (2011) discusses a model of professional development in the United States which takes us close to the central problem of the current research study as it deals with how grade 8 mathematics teachers engaged in professional development aimed at designing and using formative assessment to support and improve student learning. It took Webb two projects spanning eight years, to design and fine tune his model of professional development to improve teachers' assessment practices.
Webb's first project, called the Classroom Assessment as a Basis for Teacher Change (CATCH), aimed at helping teachers change their instructional practice by first changing their formative assessment practice. The first part of the project saw teachers moving away from the simple reproduction level of thinking (parallel to the remember level in the revised Bloom's taxonomy; parallel to what NRC (2001) call procedural fluency) to two (higher) levels of thinking, based on the Dutch Assessment Pyramid. These were Level II -connections and Level III -analysis (Webb, 2011) . Levels II and III could be paralleled with the mathematical proficiency strands of conceptual understanding, strategic competence, and adaptive reasoning (NRC, 2001) . The professional development engaged teachers in developing assessment tasks that would be relevant for assessing all the various levels of mathematical thinking. Apart from becoming well versed in different levels of mathematical proficiency, and being able to develop tasks at various levels, the biggest challenge for his professional development design was to help teachers understand how they could use higher-order thinking tasks in their classrooms. Webb (2011) found that although teachers are able to develop higher level tasks and are aware of their weaknesses in using of limited assessment strategies, they feel that higher-level assessment tasks may be too difficult for their students. In order to challenge teachers to take up higher level tasks in their classrooms, the professional developers asked teachers to select only one aspect of classroom assessment that they would want to try out in their classrooms. This resulted in teachers taking up higher level assessment tasks of their own choice in their classrooms. Overall, after two years of continuous support, CATCH teachers were able to give greater attention to and had a greater appreciation of the role and use of higher level tasks in mathematics classrooms.
Another notable intervention study in educational assessment was conducted by Black and his colleagues who carried out an intervention program with English, mathematics and science teachers in England (Black et al., 2003) . Based on the earlier work of Black & Wiliam (1998) in Inside the Black Box, the authors set out to explore how the idea of formative assessment could be used by teachers in their daily classroom work. The overall aim of the project was to develop and implement a formative assessment professional development program in the normal professional practices of teachers and to explore the advantages of such implementation. Another related aim was to find out ways in which the project program, if successful, could be used as a basis for future in-service training of teachers.
According to Black et al. (2003) , the first step was to look for schools that could partner in their project. Once the partner schools and teachers were identified, "teachers were to plan and implement individual innovations in their classrooms, and then to evaluate these, particularly by reflecting on their experiences in developing formative assessment" (p.18). The in-service training (INSET) saw teachers and researchers come together to discuss important issues. The researchers also visited each school site to meet individual teachers. The INSET program requested teachers to develop their own action plans (Black et al., 2003, p.21 ) based on the research findings identified in Inside the Black Box. Teachers were given full freedom to explore the topics of their choice with a class of their choice. Although the authors acknowledge that development and implementation of formative assessment will probably be a risky journey, they assert it is a journey worth taking, not only because of the benefits directly associated with student learning, but also for the implicit benefits in terms of what we can learn for our future work in the area of professional development of teachers. In summary, the overall aim of the INSET program was to develop and implement formative assessment in the normal professional practice of teachers and to explore the advantages of such implementation. The researchers asked teachers to plan and then implement individual innovations in their classrooms, and later to help evaluate these by reflecting on their experiences in developing formative assessment.
The intervention program carried out by Black et al. (2003) involved more teachers and subject areas than either of the Webb studies or the current study. The program took a more open-ended approach as is appropriate when we talk about formative assessment. Restricting teachers' freedom to choose does not fit well with the spirit for formative assessment. Our study was a rather restricted one given that it allowed teachers to develop ideas related to student portfolios only. However, what we found useful from these two studies was the notion of providing opportunities and support to teachers in developing ways of assessing higher-order thinking in mathematics. The reason for selecting a broader form of assessment such as portfolios was mainly because assessments in general education as well as in mathematics education in Fiji are predominantly in the form of written tests that usually measure recall of mathematical facts and procedures (Dayal, 2013; Dayal, Lingam, Sharma, Fitoo & Sarai, 2018) . Against this backdrop, we conjectured that portfolios would provide the necessary platform for teachers to discuss and develop better assessments. The study's methods are discussed next.
Methods
The intervention design our study for was guided by a belief in the need to engage mathematics teachers as key stakeholders in mathematics education research (Kieran et al., 2013; Shimizu, 2013) . Hence, one of the major elements of an intervention design was partnering up with the teachers. The design is described in some detail next followed by what transpired in the two-day workshop.
Partnering up and Gaining Access
The most important partners in this study were the mathematics teachers. The researcher identified two secondary schools by liaising with Ministry of Education officials, and they were invited to participate. The school principal and the head of department from each school agreed to be part of the study. The two schools were Kaivata College and Marau College (pseudonyms used). Once consent was gained, the researchers negotiated possibilities for carrying out the intervention research through meetings with the school principals and the heads of departments. Later, the teachers of both schools were consulted and invited to participate. This was made possible when the heads of department called special department meetings and allowed us to introduce the research aim in person with the teachers. During our initial meeting with the mathematics department teachers, we discussed the overall aims of the project and the time and resource factors that would need to be considered. Two important questions, which were clearly explained, included: What are we going to do? How will we do it?
Prior to our meeting with the teachers, we had anticipated a number of short combined sessions of professional development with teachers from both schools. However, when in the field, we realized that gathering teachers from two schools together on many different occasions would be a difficult task. With the approval of the teachers, Heads of Department, and the school principals, we agreed to have two full-day workshop sessions at one of the schools at which teachers from both schools would be present. The focus of the two-day intervention was on portfolio assessment. With the term one holidays approaching, we agreed to schedule the workshop on the final Friday of term one (Friday 24 th April, 2015) and Saturday (25 th April, 2015) . These days were appropriate given that the aim was for the actual implementation at the start of term two. Twelve teachers attended the workshop on Friday, and ten teachers attended on the Saturday. Two teachers could not make it on Saturday because of personal commitments. The workshop had six sessions (three sessions per day) and teachers were set different tasks for each session. These are described next.
Intervention Activities
After an introductory session by the first author, teachers were asked to go over the major components of the Year 9 mathematics curriculum and choose one topic for portfolio assessment. Teachers divided into three groups of four teachers, preferring to form groups with teachers from their own school. The teachers chose to work on the topic 'Measurement', which is also known as social mathematics in Fiji. This topic was chosen for portfolio assessment because both the schools would teach this topic at the start of term two. In order to develop student portfolio assessment, teachers needed a thorough understanding of the content and the processes to be assessed. The stands of mathematical proficiency (NRC, 2001) were useful in mapping out what mathematical outcomes teachers considered important and how they planned to assess those outcomes. Since newer assessment techniques meant that teachers needed to rethink their current teaching methods, it was important for each school to work towards modifying their teaching and learning plans for the measurement topic. Once teachers had talked in detail about the mathematical content and processes related to the topic 'Measurement', each of the three groups presented their summary of the main mathematical themes in the topic 'Measurement' to each other during session one on the first day.
The groups then worked on identifying tasks or activities that could help in learning and also elicit important information about different levels of mathematical proficiency. While teachers were working on developing these activities, they were also thinking of how these activities could be used for portfolio entries. In other words, they were working to develop good teaching and learning activities that would also be possible entries for portfolio assessment. While many teachers had already identified possible activities during session two on the first day, groups were now also tasked with deciding which activities could be used as 'final portfolio entries'. At first, the plan was to decide this collectively. However, teachers were unable to reach consensus in the larger whole group. We again went back to the smaller groups of four and each group worked with a limited number of sub-topics and learning objectives during session three of the first day. For example, group one worked on simple money calculations, group two on ratios, and group three on rates. This way of finalising a content/conceptual focus and portfolio entries was seen as useful because each group focused on limited learning objectives, thus ensuring that the group task was completed on time. By the end of this third session, all three groups had a fair idea of which entries would form part of student portfolio assessment.
At the start of the second day, the groups were tasked with finalising the portfolio entries. This also meant writing out the activities and working out the marking criteria for each activity. All the groups came up with more than one activity for each particular learning objective. This was done to encourage students to "select" one of the activities for their portfolio. During the second session of day two, teachers were able to finalise all their activities, including the marking criteria. Four main activities worth five marks each were suggested for inclusion in portfolio assessment. With the exception of the sub-topic 'rates', for which there was one short test on 'rates', the teachers had prepared more than four activities on each theme.
The final session of the workshop focused on summing up the main findings to do with portfolio entries. Each head of department selected one teacher from his or her school who would implement the portfolio assessment in term two. While these two teachers were nominated by their Head of Department, the two teachers voluntarily agreed to complete the tasks. Finally, the teachers were asked to give a short interview report on their experiences of the two-day workshop sessions.
Parts of the two-day workshop proceedings were video-taped. This included group discussions and presentations as well as one-to-one interviews with ten participants at the end of the second day. Analysis of the workshop data was based on how teachers participated in activities and what professional knowledge and skills they learned and shared. In order to provide more clarity to the process, we analysed the workshop activities under four parts: understanding portfolios, identifying mathematical content and processes, developing mathematical tasks, and, finalizing portfolio entries. For some of the findings reported under the heading 'understanding portfolios', we used data from one-to-one oral interviews with teachers. These interviews took place prior to the workshop and were audio-recorded. Video-taped one-toone interview data was used to elaborate themes for the section on 'teachers' perceptions of the usefulness of portfolio assessment'. For this paper details such as participant information and case study school information are included in 
Findings and Discussion
The findings reported in this section are a description of the workshop, divided into four main subsections: understanding portfolios; identifying mathematical content and processes; developing mathematical tasks; and, finalizing portfolio entries. A final section presents, in brief, teachers' personal reflections on the intervention.
Understanding Portfolios
The use of portfolios as a new assessment tool was the key area of focus for the first part of the intervention. Before this term was introduced and defined, we kept in mind the interview data where majority of the teachers had indicated a moderate to good understanding of the concept of formative assessment. Also noted during the interviews was teachers' lack of understanding about portfolio assessment. Only four teachers were able to give some insight into portfolio assessment then. In general, it could be said that this group of mathematics teachers were not well versed with the idea of portfolio assessment. However none of the teachers had ever experienced portfolio assessment, neither as a student nor as a teacher. We decided to take them through the definitions offered by Arter & Spandel (1992) . Building on this knowledge, we asked the teachers to identify the key terms in the definition, which they could read on the PowerPoint, and to underline or highlight them. Then we asked them to discuss their ideas in their small groups. Teachers then shared the key terms they had underlined:
Facilitator 
Facilitator -okay…can you tell us why that phrase is relevant? Group 3 (Mere) -student participation means that children are working in groups or doing some work on their own. Just like in our class-based assessments, they do their projects etc.
Following this exercise, teachers were able to explain to each other the important ideas implicit in portfolio assessment. At this time, the teachers were asked to think about this question: How could we develop a portfolio assessment for Year 9 students? The next section captures something of how the teachers went about developing Year 9 portfolio assessment on social mathematics.
Identifying Mathematical Content and Processes
From this activity onwards, the teachers felt comfortable working within their own school groups. Therefore, teachers from Kaivata College formed two groups (Group 1 had Gavin, Isha, Cathy and Ana; Group 2 had Bhim, Ella, Fran and Haris), while the third group was made up of the four teachers from Marau College (Jenny, Kumar, Ledua, Mere).
This workshop activity consisted of the following parts: Going over the Year 9 prescription and scheme of work on Measurement; identifying the overall aim of the unit, identifying the main content and processes which students were supposed to learn, discussing which areas of the content could easily be tested using a pencil and paper test, and which ones couldn't be easily tested, discussing some ways in which the areas identified as problematic could be assessed, and presenting group findings.
The overall aim of this session was to allow teachers to discuss in detail the major content and processes involved in Measurement at Year 9 level. As teachers worked through the activity, snapshots of discussions taking place within each group were captured on camera. The group presentations were also recorded. Teachers used charts to provide a print summary of the main content and processes, and the related teaching and learning activities they had identified that could become portfolio entries.
The Year 9 and 10 Mathematics Syllabi is a 46 page document (MOE, 2015) and Year 9 has 5 major topics: Numbers, Algebra, Functions, Measurement, and Geometry. The topic of focus for the group activity and portfolio assessment workshop had the following major key learning outcome: "Students to develop skills and understanding to become self-motivated, confident learners through inquiry and active participation in challenging and engaging experiences" (MOE, 2015, p. 10). The key outcome specific to measurement read: "extend knowledge on the use of money, calculations in terms of percentages, ratios, proportions, and rates and its applications in daily real life situations" (MOE, 2015, p. 10). We suggested to the teachers that this overall aim could become the main purpose of the portfolio assessment.
The Year 9 & 10 Mathematics Syllabi has a special section devoted to assessment. This section makes it explicit that learning in mathematics is to be assessed using both formative and summative techniques. However, portfolio assessment is not amongst the recommended assessment methods.
There were a total of 11 learning objectives related to different aspects of measurement. Teachers pointed out that all the topics could be tested using pencil and paper tests. Conversation from group 1 revealed however that teachers felt that pencil and paper tests could not capture everything. The conversation also revealed that teachers understood the overall learning outcome as more than simple recall of facts. The above discussion reveals that while teachers generally agreed that while simple recall of facts could be tested using a pen and paper tests, real-life applications and higher order mathematical processes such as 'exploring' could not be easily tested using written tests. The group members were thinking about real-life applications and making references to rich classroom activities as a means of assessing higher-order learning objectives. The conversation between members of group one continued as follows:
Isha: (Reads out the second learning outcome) -identify and describe a ratio and equivalent ratios
Ana: But it can be assessed in different ways…not only pen and paper…even that one…ratio.
Isha: We can give one class activity…divide students into groups Ana: Or even we can take things…say…one whole bottle of liquid and a half bottle of liquid…they will look at the ratio.
The discussion seemed to point out that although teachers had a clear understanding of the curriculum content, the application of this content such a ratio and proportion to real life was quite challenging. For example, Ana's suggestion of having two bottles of liquid did not indicate an application of ratios and was thus unclear. As the discussion progressed, these difficulties seemed to ease as the teachers provided examples to make sense of the real-life application of the mathematics in the unit.
Teachers in this group returned to discuss a learning objective to do with simple real life calculations involving money.
Cathy This discussion confirms teacher Isha was unable to conceptualize the idea of instantaneous rates suggested by group member, Gavin. Although her example was related, it did not reveal a clear understanding of rates. Her understanding of rates as a 'better buy' situation did have an idea of 'average' price as the rate however there are other more realistic situations of rates or averages that might be more suitable for a Year 9 class. Shopping situations did not provide a meaningful context of discussing rates using the definition suggested by Gavin. Another similar example was given by teacher Haris from group two: "We can talk about average prices…It's more important that students take a practical approach …they can visit a few supermarkets and work out prices of common items and finding their average prices. They can't do this in their classroom." The question of how finding the average price of a given good would be beneficial to students was not talked about. For example, if a student knew that the average price of a special soft drink is $1.50, what would this mean to the student? Some examples suggested by teachers therefore, did not clearly match the idea of rates as an average.
However, on most occasions teachers were able to give very good real life examples of the mathematics from the unit. For example, on proportions, Ana from group one said "another good example is water and electricity bills…on proportions…the more you use…the more you pay." On performing simple money calculations, Ledua from group three shared his group's ideas:
This is one particular objective that can be tested easily using pencil and paper tests. But we suggest a real-life example which the students could use to help their parents with weekly shopping…and making shopping lists. They could compare prices of basic food items using newspaper advertisements and suggest which supermarkets are cheaper or which items to buy from which supermarkets. They could then put this analysis in their learning portfolio. The discussions revealed that teachers were able to conceptualize that mathematics was not all about simple recall of facts as a result of thorough group discussions. The groups pointed out the importance of taking a practical approach to mathematics, and at times this seemed a challenging task for them. In general, teachers, having worked in groups, could identify the higher-order mathematical processes in the teaching unit and were able to discuss rich teaching and learning activities for their class.
This workshop activity also indicated that teachers moved away from the 'testing' culture in their discussions, and focused more on teaching and learning scenarios and activities. It can be argued that having teachers discuss the curriculum content in detail proved to be a good way of making pathways for them to begin thinking about formative assessment. Teachers developed teaching and learning activities that had the potential to form one of the core elements of formative assessment. As noted by Black & Wiliam (1998) , developing "learning tasks that elicit evidence of learning" is a formative assessment action that has been shown to help improve learning. In order for teachers to move towards formative assessments, teachers must first understand what mathematical content they are going to teach and the different mathematical processes which could be developed in their students as a result of going through that content and the context of different tasks. The mathematical tasks that groups came up with are discussed next.
Developing Mathematical Tasks
Each group presented the main teaching and learning ideas they had developed. These reflected many real life applications of the content. The main aim of group presentations was to bring together ideas that could be used for portfolio assessment. It was noted from these group presentations that groups had some ideas in common. For example, on the objective 'simple money calculations' all groups talked about shopping -buying and selling situations such as shopping, budgeting, organizing tuck-shops, and hire-purchase. With regards to the second objective, groups came up with ideas relating to electricity or water bills, relationships between demand and supply, and writing a recipe. All three groups came up with ideas which were relevant to real life applications and proposed that these ideas or activities could be used for student portfolio entries. It was noted that two of the groups proposed written tests as one of the portfolio entries for the subtopic "rates". Since all the groups had already developed their ideas into teaching and learning activities, the next major challenge for us was to decide on how many entries would go in the portfolio and which entries would be selected. Groups' ideas are summarized in the table below. The teachers decided that that it would be better if each group looked at certain sub-topics and made recommendations. Group one chose simple money calculations, group two chose proportions, and group three chose ratios. From whatever they had already done, it was now time to finalise the teaching and learning activities that would go into their student portfolios.
Group one worked on finalising activities on simple money calculations. This is what they had decided would be used as teaching resources or assignments:
Our group is working on developing activities on simple money calculations. Our first activity is on hire purchase. We will give our students newspaper cuttings of hire purchase and they will work out how much they will pay if they buy on cash and how much will they pay if they buy on hire purchase…and which mode of buying is better. It was interesting to note how the discussions were leading towards a transformation of their teaching and learning. The teachers now were moving away from a focus on text-book type exercises and writing more real life and relevant activities for their class. They even discussed about involving students in real data collection. The following conversation with group one revealed that teachers had not previously used such teaching and learning activities:
Researcher Group two had developed similar activities on percentages, proportions and ratios. They produced more than one activity so that students will have an option to choose which learning activity they wanted for their portfolio. Both groups one and two included marking criteria for each of the activities they had proposed. The third group decided that there should be a sub-topic test on rates. They described their test as having simple calculations on rates and then moving onto application questions such as finding the rate at which a typist is typing and how much time will she or he take to complete a paper of certain length. When asked about the appropriateness of a written test for a portfolio, the group seemed to show an understanding that written class tests could be used in a formative manner. The following conversation with group three is noted:
Researcher Overall, the teachers showed a good understanding of portfolio assessment as the workshop was coming to a conclusion. This could be seen in their choice of real life application tasks, the idea of having more than one task on each learning outcome, and their suggestions of involving students to reflect on areas of the content which students might not understand. The fact that they were working on more than one item showed that they understood the need for children to be able to select some entries from the whole classroom work. Teachers showed great interest in changing their teaching styles to use more real-life based activities. They also suggested that students be engaged in individual work as well as group work. It could also be noted that teachers kept in mind the realities of their classroom. They did not support ideas that could not be easily handled. An example of such an idea was that of modeling a tuck shop in the classroom. Teachers generally agreed that it would create unnecessary chaos in the classrooms. Involving students directly in money transactions would also mean some resistance from the school administration and also from parents. In summary, based on the data reported here, we speculate that, when provided with support, mathematics teachers did accept the idea of portfolios as a means of assessment.
Teachers' Reflections on the Usefulness of Professional Development
At the conclusion of the second day of the workshop, the ten teachers who were present were asked to reflect on the professional development workshop using the following prompts: The other teachers' reflections were similar in that all of them asserted the usefulness of portfolio assessment, not only as a means of new assessment but also as a way to change their teaching and learning so that students learning could be at the center of everything they did. Teachers admitted that their current methods of teaching and assessment were limited. For example, as noted in Harris's reflection, many teachers taught using a transmission approach to teaching that encouraged mere cramming of formulas and procedures, rather than focusing on mathematical processes. They also saw how the activities developed as part of portfolio assessment could be used to transform their teaching. Some agreed that portfolio assessment would provide an alternative means of assessment. When asked what else could have been done in the workshops, teachers gave suggestions such as "more sessions like this, even for higher forms" (Fran); students views could be taken, whether or not they want the new form of assessment (Jenny); more teachers to be included (Jenny); making proposals on this to the ministry so that something like this could happen (Bhim); and, mathematics planners to be included so that they could talk to us (teachers) (Gavin). These suggestions indicated a certain degree of support for new ideas such as portfolio assessment and that these teachers were serious about engaging in professional development which is relevant to mathematics.
Conclusion
The aim of the study was to explore the possibility of working with secondary mathematics teachers to develop and implement a new form of classroom assessment in Fijian classrooms. This study viewed professional development of mathematics using the sociocultural lens. While the Fijian mathematics teachers usually do not experience such communities of practice for developing alternative assessments and this study ambitiously aimed to create some awareness in this regard, the findings tentatively point to the potential of portfolios as a means of assessing students' mathematical knowledge as well as providing a means discussing how to move away from the traditional teaching styles that focus on recall of information to more profound ways that tap on higher domains of mathematical proficiency. The findings agree with that of the Webb (2011) on how teachers initially encounter challenges in developing tasks that align with higher-order real world mathematics. In addition, there is evidence in support of the claim that allowing for professional learning of mathematics teachers on the topic of portfolios opens up space for talking mathematically not only about assessment, but also about how to make mathematical learning more meaningful to the learner. The current intervention was unique in the sense that it focused specifically on portfolio assessment.
The data generated from the two − day workshop with mathematics teachers provided useful insights into how to develop guidelines for portfolio assessment in mathematics. The findings indicate that teachers were able to accept the idea of portfolios as a means of assessing student learning. In addition, they were also able to develop possible teaching and learning tasks to be used as assessment options. The overall idea of portfolios provided teachers an opportunity to talk about higher-order application tasks that promoted the idea of learning mathematics in context. Most of all, the workshop provided an opportunity to see firsthand how Fijian mathematics teachers reacted to a new idea, given that mathematics educators generally are aware that it is not good to just transplant a policy or practice from one context into another and expect to repeat success (Brown & Liebling, 2014) .
With respect to conceptualisation and development of portfolio assessment in mathematics, this study regards the following steps to be helpful in terms of designing professional development for teachers: Deciding on a purpose of the student portfolio assessment; outlining the mathematical content and processes; developing rich learning tasks; and, finalizing portfolio entries. While the three broad concepts in portfolio assessment that included conceptualization, development, and grading of a portfolio (Klenowski, 2002) seem appropriate for general development of portfolios inside a classroom, the current study's focus was slightly different because it involved professional learning on how teachers could design a portfolio assessment that could be used in a mathematics class.
Deciding on the purpose of the portfolio is a relatively simple yet valuable exercise. Learning from the current study, teachers agreed that the overall aim of the 'unit 'could become our major purpose of portfolio assessment. That purpose was then kept in mind throughout the development phase. The next thing to do is to engage teachers to re-look at the mathematics they are teaching. They need to align the content with the appropriate mathematical ideas or processes. When students learn content, they are also learning important processes such as solving, designing or exploring. The idea suggested by Klenowski (2002) is for teachers to have a thorough understanding of how learning is going to develop in relation to the content which is at hand. Giving teachers an opportunity to think of mathematical processes will allow them to come up with better teaching and learning ideas. The key component of the professional development is the third item -developing rich learning tasks. Rich tasks mean tasks which allow students to use or apply high-order mathematical processes. These tasks, when well designed, will allow for a formative assessment culture to slowly get established. Once teachers have developed good tasks, they could then finalize the portfolio entries by providing a guideline as to what is to be expected in the portfolios. The intervention programme reported in this study was generally found to be useful by our participant teachers. The researchers are of the view that more research would be required to ascertain how other Fijian mathematics teachers view the idea of portfolio assessment, and how teachers would make use of student portfolios in the mathematics classroom.
